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M3o6peTeHMe othocmtch k MeAMqMHe, a 

HMeHHO K MMOnaHTaTaM. yCTpotfCTBO COASp>KHT 

o6^>eM nopMCToro npoHMi^aeMoro HMKenufla 
TMTaHa c pacnpeAe/ieHneM pa3Mepa nop, 
o6ecneMHBaiou4MM MeTa6onn3M KneTOMHbix 
KynbTyp, npenflTCTByK>mi/ix npoHHKHOBeHwo 
MMMyHHbix Ten. (Ipn Bbi6ope TeMnepaTypHoro 
MHTepBana <$a30Bbix npeBpameHMfl cnnaBa 0 - 
60 °C HOCMTenb o6ecneMMBaeT MHepuMOHHyio 
TeMnepaTypHyK) CTa6nnM3ai4Hto, npoAfifl* cpoK 
cny>K6bi MCKyccTBeHHoro opraHa. 4 Mn. 
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(54) DEVICE FOR CARRYING CELLULAR CULTURES OF ARTIFICIAL VISCERAL ORGANS 

(57) Abstract: 

FIELD: medical engineering. SUBSTANCE: 
device has porous titanium nickelide part 
with pore size distribution favorable for 
cellular culture metabolism and hindering 
immune bodies to propagate. Alloy phase 
transformation temperature is selected to be 
equal to 0-60 C to enable inertial 
temperature stabilization to take place. 
EFFECT: prolonged service life. 4 dwg 
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H3o6pereHne othocmtch k MeA^unHCKoPi 
TexHUKe. Oahum H3 nporpeccuBHbix * 
HanpaBneHnPi pa3BMTMR coBpeMeHHotf 
paA^KaribHOM MeAHLjMHw HBnaeTCfl nacTUHHoe 
uriM noriHoe 3aMemeHkie QbyHKLjufi 3a6oneBiuero 
opraHa n ocpe act bo m nMnnaHTaL\nn aHanora 
3Toro opraHa, HsroToaneHHoro no n3BecTHofi 
TexHonornn 1/13 nywepoAHbix opraHM3My KneroK. 
OcHOBHyK) 3aAany npn pa3pa6oTKe w 
Mcnorib30BaHMH TaKHX MMnnaHTaTOB cocTaanaeT 
noAaBneHMe KMMyHHotf peaKi^nn opraHM3Ma. 
Oahum H3 M3BecTHbix n npocTbix peweHMfi stom 
3aA3HM HBJiflercH npuiMeHeHne 
MMMyHOAenpeccaHTOB - cfeapMaKonoruqecKHx 
cpeACTB, noAaannioiAMx wMMVHMTeT. Mx 
AeticrBue HenpoAomKi/iTenbHoe, hto flBnaeTca 

npHMHHOtf HM3KOtf OCtXfceKTHBHOCTH CaMOTO 

cnocooa, ym/iTbiBan BbicoKyK) 

nocneonepaL\MOHHyK5 neiaribHOCTb, BbicoKyio 
cTOMMocTb onepai_iwn. 

Eonee sqbqbeKTMBHa 3aii^nra 

nMnnaHTupoBaHHbix KneTOK noMemeHHeM mx b 

MMMyHOM30JlHpOBaHHOe BMeCTHJIMLUe 
HOCMTeilb KTieTOHHO^ Ky/ibTypbi - pa3fiMHHoro 
KOHCTpyKTHBHoro o<£opMneHMfl. B o6meM OHM 
npeACTaBfiflK)T cooofi 3aMKHyTbifi 06-beM c 
nepcjDopwpoBaHHbiMu nnn nopncTWMM oreHKaMH 
(b t.h. cocyA), BMeiqaKJiAUM KneTOMHyra 
cycneH3MK). npw pa3Mepe npocBeTa 
nepcfDopai^nn nnn nop nop^AKa 0,3 mkm nepe3 
Taxyio nperpaAy cbo6oaho ocymecTBnfleTCfl 
o6MeH BemecTB u ncioiJOHaeTCfi npoHUKHOBeHne 
MMMyHHbix Ten (MaKpocfarw, nv\tsAcpouy\Tb\, 
jieCiKOL\MTbi), MMeraiAwx 6onbLUne pa3Mepbi. 

H3BecTeH HOCMTerib KneTOMHbix KynbTyp 

HCKyCCTBeHHblX BHyTpeHHUX opraHOB [1] B bha© 

MeTan/iMHecKoro KOHTefiHepa c 

nepc£opnpoBaHHbiMi/i creHKaMM. Pa3Mep 
npecfDopamiPi cocTaanaeT nopHAKa 0,3 mkm. 
HeAocTaTOK 3Toro HocnTerm 3aKn»OHaeTCfl b 
ManoM cpoKe cny>K6"bi BcneACTBue 3apacTaHMfl 
oTBepcTMM n MHKancynfli^MM ycrpoPicTBa nnoTHofi 
coeAUHMTenbHoii TKaHbra. 

l/l3BecTeH Hoc^Terib KneTOMHbix KyribTyp 
MCKyCCTBeHHblX BHyTpeHHUX opraHOB [2] , 

BbinonHeHHbifl b BMAe cnnowHoro tuapoBHAHoro 
uriM AncKOBMAHoro o6"beMa M3 cnnasa c 
npeMMymecTBeHHbiM coAep>Ka h m e m HMKenn m 
TMTaHa. CTpyicrypa cnnasa 

npoH^uaeMonopMCTafl c npeMMymecTBeHHbiM 
pa3MepoM bxoahnx nop ao 0,3-0,5 mkm. flnw 
CjDyHKL^MOHMpOBaHMfl HOCHTenb nponMTbiBaKDT 
cycneH3neM KneTOMHoft KynbTypw, 3aMeiAatoiAefi 
nacTMMHO nnn nonHocTbK) 3a6oneBiun« opraH, n 
noMemaioT b HaMMeHee TpaBMnpyeMyjo o6nacrb 
Tena 6onbHoro (b 6pbi>KefiKy kmqjkm, noAKO>KHO b 
o6nacTb >kmbot3 c noMOLi;bK) TpoaKapa). Hepe3 
nopbi HOCMTena cbo6oaho ocyu^ecTBnneTCfl 
Ancf)ct>y3HR MeTa6onnTOB u 3aTpyAHeH AQCTyn 
MMMyHHbix xneTOK. BcneACTBMe bwcokoPi 
6noMexaHMHecKoC^ coBMecTMMOCTU HHKennAa 
TUTaHa ycTpoMCTBO He KancynwpyeTCH, m 
AMcf)ct)y3Hafl cnoco6HOCTb HocnTenji 
coxpaHfleTCfl AnnTenbHoe BpeMH. 
npenMymecTBa 3Toro HMnnaHTaTa no 
cpaBHeHMK) c APyrnMM, paHee n3BecTHbiMH, 
CTonb 3HaMMTenbHbi (b ascatkh pa3 no cpoKy 
cny>K6bi), hto ero ocHOBa cocTaBnfleT 
KOHL^eni^nio Aa/ibHe^iiiero pa3BMTH« 
coBpeMeHHofi xnpyprMM. 

flaHHbi^ nMnnaHTaT no Han6onbLueMy 
cxoACTBy npHHfiT 3a npoTOTun npeAnaraeMoro 
H3o6peTeHH«. 

HeAocTaTOK npoTOTuna - Manbifi cpoK 
cny>K6bi. 
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TexHHHecKHfi pe3ynbTaT npeAno>KeHHfl - 
yBenMHeHne cpoKa cny>K6bi HocnTenn. 

yKa3aHHbiK TexHMHecKUM pesynbTaT 
AocTuraeTCH TeM, hto b HOCHTene KneTOMHbix 
KynbTyp ncKyccTBeHHbix BHyTpeHHUX opraHOB, 
coAep>Kau4eM cnnoiUHo^ o6"beM H3 nopucToro 
cnnaBa Ha ocHOBe HMKennAa TMTaHa, cnnaB 
Bbi6paH c TeMnepaTypHbiM MHTepBanoM 
4>a30Bbix npeBpaiAeHnPi, BicnioHaioiAMM o6nacTb 
pa6oHMX TeMnepaTyp 0-60°C. 

CpoK cny>K6bi HCKyccTBeHHoro opraHa 
onpeAenneTca n po Aon>KM Ten b h oct b to >km3hh 
HMnnaHTupoBaHHbix KneTOK, KOTopan b cbokd 
onepeAb 3aBMCMT ot CTeneHM coot BeTCT bus 
HopManbHbix h o6ecneHMBaeMbix HOCHTeneM 
npoi4eccoB >KH3HeAe«TenbHocTM. Ba>KHbiM 
ycnoBHeM BbinonHeHMA TaKMX Tpe6oBaHHM 
flBnaeTCfl noAAepxaHMe CTaSnnbHOCTM. MeM 
cTa6nnbHee bo BpeMeHU TeMnepaTypa 
HOCMTenn, TeM A/iMTenbHee c})yHKL\MOHnpoBaHMe 
pereHepaL^MM KneTOK. (losTOMy npeAMeTOM 
OC060C1 3a6oTbi npn npon3BOACTBe n 
ncnonb30BaHMk» KneTOHHoW KynbTypw ^Bn^eTCfi 
TepMOCTa6nnn3ai4Mfl npoqecca m oco6eHHO 
ncKnfOMeHne pe3KMX nepenaAOB TeMnepaTypw 
KneTOHHOM KynbTypw. B naoopaTopHbix 
ycnoBMflx "in vitro" 3aAana TepMocTa6nnn3aL4HM 
He npeACTaBnneT TexHHHecKOM TpyAHOCTM. B 
opraHM3Me nenoBeKa TepMOCTa6nnn3ai4Mfl 
ocymecTBnfleTCH c()M3nonorneM TKaHeCi, 
coA©p>KaLAHX HMnnaHTaT. B 3KCTpeManbHbix 
ycnoBMflx (3a6oneBaHne pei^MnneHTa) 
TeMnepaTypa opraHOB MO>KeT M3MeHflTbc« b 
3H3HMTenbHOM MHTepBane (HanpuMep, 
noHUxeHne - npn ynaAKe cun nnn noBbinieHne - 
npH BOcnannTenbHoii naTonornn). 

OasoBbie npeBpauneHHfl b MapTeHcuTHbix 
cnnaBax cBfl3aHbi c npfiMbiM v\ o6paTHbiM 
npoueccaMn nepexoAa oahoPi cTpyicrypbi 
KpMCTannMHecKoft pemeTKM b APyryio. ripn 3tom 
np«MO^ nepexoA (npn oxna>KAeHHM) 
conpoBO>KAaeTCfl 3K30TepMnnecKOM peaKquefi 
BbiAeneHMJi Tenna, a oSpaTHbiCi nepexoA - 
peaKque^ nornou^eHUfl Tenna. TaKMM o6pa30M, 
b o6nacTM TeMnepaTypHoro nHTepBana 
ct>a30Bbix npeBpaiAeHMM cf)U!3MHecKHM o6-beM 
MapTeHCMTHoro cnnaBa npoflBn^eT ce6a KaK 

MHepLlUOHHblfi TepMOCTa6MnH3aTOp, KOTOpbIM 

npH Mane^LiieM oxna^eHMn, BbiAenflfl Tenno, 
yAep>KHBaeTcn HeKOTopoe BpeMH npn mcxoahom 
TeMnepaType, a npn HarpeBe, nornoiAan Tenno, 
TaioKe He M3MeHaeT CBoeM TeMnepaiypbi. 
CneAOBaTenbHO, BbinonHeHHbifi m cnnaBa 
HocMTenb KneTOMHbix KynbTyp npeAoxpaHaer 
nocneAHKDK) ot BpeAHoro B03AeficTBHfl pe3Koro 
nepenaAa TeMnepaTyp oKpy>Kajou4eM cpeAbi 
(cpyHKmifl HHKy6aTopa). Bbi6opoM MHTepBana 
TeMnepaTyp 0a3OBbix npeBpaiAeHnPi mo>kho 
o6ecneHMTb TepMOCTa6"nnn3aL^K> b pa6oneM 
MHTepBane, T.e. b o6nacTn HopManbHOM 
TeMnepaTypw opraHM3Ma MenoBeKa 36,5°C. 
npaKTMHecKM Menecoo6pa3HO m bo3mo>kho 
o6ecneHMTb cTa6nnn3aL^nio npn TeMnepaTypHOM 
MHTepBane qba30Bbix npeBpau^eHUM n, 
cneAOBaTenbHo, nHTepBane AonycTMMbix 
TeMnepaTyp OKpy>KaioiAePi cpeAbi 0-60°C. 
Hm>khph rpaHkiua onpeAeneHa Heo6xoAMMocTbio 
o6ecneHeHMfl TennoBoro pe>KMMa npn 
noAroTOBKe KynbTypw "in vitro", HToobi 
Ay6nnpoBaTb Ae^CTBue na6opaTopHbix cpeACTB. 
BepxH^fl rpaHMi^a oxBaTWBaeT 
OKonoKpnTunecKne TeMnepaTypbi opraHM3Ma 
HenoBeKa. 3aAaHHOCTb Heo6xoAHMoro 
TeMnepaTypHoro MHTepBana ocyinecTBnseTCfl 
noAOopoM cooTHOLueHun ochobhwx m 



CM 
O 

o 
<r> 



ZD 



-3- 



nernpyfci^nx KOMnoHeHTOB cnnaBa v\ 
TexHonornHecKkiM pewMMOM ero nonyMeHMfl. * 
MaTepnan HOCMTenfl-npoTOTMna - HUKenHA 
TmaHa - He cooTBeTCTByeT onTi/iManbHOMy 
codaBy m ero TeMneparypHbitf nHTepBan 
cf)a30Bbix npeBpau^eHMCi cooTBeircByeT 
60-95 °C. 

Ha unnracTpai^nflx npeflcraaneHo: 

<t>nr. 1 - padpoBoe 

aneKTpoHHO-MMKpocKonMHecKoe M3o6pa>KeHMe 
(100-KpaTHoe yBennMeHMe) HOCMTe/in KneTOHHofi 
KynbTypbi (nporoTun). 

<t>ur. 2 - pacTpoBoe 

anejcrpoHHo-MUKpocKonnMecKoe n3o6pa>KeHne 
(100-KpaTHoe yBennHeHne) HOCMTenp KneTOHHofi 
KynbTypbi (npeAno>KeHne). 

<t>w\ 3 - pacTpoBoe 

aneKTpoHHo-MMKpocKonMHecKoe H3o6pa>KeHMe 
(100-KpaTHoe yeennHeHMe) HOCMTenn-npoTOTMna 
c KneTOMHOtf KynbTypovi (xoHApou,HTbi) Mepe3 4 
HeAenM nocne noceBa. 

Our 4 - pacTpoBoe 

aneKTpoHHO-MMKpocKonMHecKoe M3o6pa>KeHMe 
(100-KpaTHoe yBennneHne) npeAnaraeMoro 
HOCHTenp c tcneTOHHotf KyxibTypoCi (xoHApou,HTbi) 
Mepe3 4 HeAenw nocne noceBa. 

flocTHXHMocTb TexHunecKoro pe3ynbTaTa 
noATBep>KAeHa na6opaTopHbiM 3KcnepnMeHTOM 
pasBHTMfl KneTOMHoC^ KynbTypbi Ha MaTepnane 
HOCHTena, naroTOBneHHoro no ycnoBHAM 
cfcopMynbi M3o6peTeHHfl. B KanecTBe 
TepMocTa6nnbHoro MaTepnana ncnonb30BaH 
HMKennA TvrraHa MapKH TH-1 n c npOHnu,aeMow 
nopucTOCTbKD m pacnpeAeneHweM nop 
npenMyinecTBeHHO ao pa3MepoB 0,3-0,5 mkm 
(cf)w\2). TeMnepaTypHbiti HHTepBan cf>a30Bbix 
npeBpau^eHUM saKntoqeH b rpaHML^ax 0-60°C. 
fln« KanecTBeHHOfi cpaBHMTenbHofi oueHKU 
rexHMMecKoro pe3ynbTaia Bbi6paH 

MaTepnan-npoTOTun - HHKe/iMA TMTaHa Tofl >Ke 
MapKM c noHM>KeHHbiM Ha 0,3% coAepwaHueM 
HMKerifl n H3MeHeHHbiM pe>KMMOM nnaBKM. 
TeMnepaTypHbiti HHTepBan $a30Bbix 
npeBpau^eHHii npoTOTuna 3aicnraMeH b rpaHni^ax 
60°-95°C. CtpyKTypa MaTepnana aHanornHHa 



npeAnaraeMOMy (cfinr.1). 

OKcnepHMeHT npoBeAeH no cneAyfomefi 
MeTOAHKe. Ooa o6pa3U,a b OAUHaicoBbix 
ycnoBMflx nponnTaHbi cycneH3nefi 
Kn eTO k-x oh Apo l\m tob \a noMemeHbi B 

^ TepwioujKacf) c pa6oMefi TewnepaTypoM 37°C. B 
TeneHne 28 AHefi OAHOKpaTHO b A©Hb 
MSMeHnnacb TeMnepaTypa B03Ayxa Ha 10 °C 
BHH3 n BBepx h BbiAep>KHBanacb B Ka>KAOM 
no3nu.nn no 1 nacy. [~lpot/i3BOAHnocb 

10 Ha6nK>AeHne h MMKpoo>oTorpac£MpoBaHne 
penpoAyKU.nn KneTOK Ha o6omx MaTepnanax. K 
ncxoAy yKa3aHHoro cpoKa MHKpoKapTHHa 
pa3BMBiiinxc« KneTOHHbix KyxibTyp 
npeACTaaneHa b bma© cf>nr.3 (npoTOTun) h o>Hr.4 
(npeAno)KeHMe). AHann3 nsoopaxeHHtf 

15 cBMAeTe/ibCTByer o 6onbiueM coAep>KaHHH 
KneTOK b npeAnaraeMOM Hocnrene no AByM 

BMflMMbIM CpaKTOpaM: 

1 . GonbiuaH 3anoriHeHHOCTb nnomaAH KaApa 
cseTJibiM tohom (KneTOHHafl KyribTypa). 

2. MeHbtuee coAepwaHHe TeMHbix ynacTKOB 
20 (CBOooAHbie nopbi). 

HcTonKOBaHne nonyneHHbix pe3ynbTaTOB 

0AH03H3HH0 CBOAHTCfl K BblBOAy O DOnee 

6naronpM«THbix ycnoBHflx cymecTBOBaHHH h 
pa3BMTHfl KneTOK b npeAnaraeMOM MaTepnane 
25 npn pesKnx Kone6aHn^x TeMnepaTypbi 
oKpywaiomefi cpeAbi. 
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OopMyna M3o6peTeHMfl: 

HocnTenb KneTOHHbix KynbTyp 

MCKyCCTBeHHblX BHVTpeHHUX opraHOB, 

coAep>Kau4nfi cnnoiUHoPi o6ijeM U3 nopucToro 
npoHUL^aeMoro cnnaBa Ha ocHOBe HMKenMAa 
TMTaHa, oTnnHaK)LHHMcn TeM, mto yKa3aHHbii^ 
cnnaB Bbi6paH c TeMneparypHbiM HHTepBanoM 
o>a30Bbix npeapameHM^, BKJiKDHaioinMM o6nacTb 
40 pa6oHMX TeMnepaTyp 0°-60°C. 
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